The sea levels of Kiribati have been stable over the last few decades, as elsewhere in the world. The Australian government funded Pacific Sea Level Monitoring (PSLM) project has adjusted sea level records to produce an unrealistic rising trend. Some information has been hidden or neglected, especially from sources of different management. The measured monthly average mean sea levels suffer from subsidence or manipulation resulting in a tilting from the about 0 (zero) mm/year of nearby tide gauges to 4 (four) mm/year over the same short time window. Real environmental problems are driven by the increasing local population leading to troubles including scarcity of water, localized sinking and localised erosion.
Introduction
The article "Kiribati's Dilemma: Before We Drown We May Die of Thirst" [1] is only the latest of a long series of works spreading alarm about rising sea level (though partially admitting something may be wrong with local environmental management). But there are too many local environmental disasters that have nothing to do with the catastrophic anthropogenic global warming (CAGW). This focus on climate doom distracts from responsibility for the real issues that may be addressed. The average height of Kiribati's 33 islands of little more than 2 meters above the ocean, but this does not makes Kiribati "deeply vulnerable to climate change" as claimed by [1] . According to alarmists, CAGW will raise global ocean levels by 1 meter and displace the population of Kiribati as well as millions of others around the world. In the~40 years since CAGW was proposed, nothing has occurred to support this narrative. The flooding that has occurred in Kiribati so far how-ever has nothing to do with climate change, and a lot to do with poor management of the local environment.
Since the independence in 1977, the population of Kiribati has doubled. And Tarawa has been the place where the population has grown much more than the average.
Nature [1] does acknowledge that many of the islands have expanded in area in recent decades by catching sediments. Overpopulation leading to poverty, lack of fresh water, and poor sanitation are rising faster than the rising seas. The major issue with Kiribati is that the attention to the unreal CAGW scare is leading to neglect of the other impending anthropogenic disasters. This irresponsible handling of the Kiribati issue has local but also international responsibilities starting from the biased reporting of sea levels by Australian scientists of the Pacific Sea Level Monitoring (PSLM) project [2] .
The overwhelming anthropogenic factors downplayed so far in Kiribati
More than half of Kiribati's sharply rising population of 110,000 residents live on Tarawa, and their numbers are rapidly increasing as more arrive from outer islands seeking jobs, food, water, cash and better schools and health in the capital. Some of the issues of coastal erosion in Kiribati are exposed in [3] which builds on the 4 other references [4] [5] [6] [7] .
The erosion is due to the land reclamation, the poor engineering of sea walls, the mining of beaches and barrier reefs for construction materials and the construction of causeways between islets.
The infilling behind a constructed sea wall, has increased land area in some locations but exacerbated coastal erosion and inundation in others.
The shoreline of islets like Bairiki has been extended lagoon ward through the construction of government facilities, landfills, community meeting houses, and individual homes [6] .
The poorly engineered sea walls have led to erosion at the airport and the hospital [5] on the islet of Bikenibeu and also led to inundation of reclaimed lands along the lagoon shoreline in Abarao and other islets.
The mining for construction materials has made the shoreline more vulnerable to tidal extremes and storms [5] .
Almost three quarters of the households in South Tarawa mine sand, gravel, and reef rock from the lagoon or the ocean reef, with one third doing so more than once a week [7] .
The construction of causeways between the islets has deeply altered the islet evolution as causeways limit or block the natural flow of sediment between the ocean and the lagoon.
Causeway construction allows near shore currents to deposit sediment along the lagoon beaches of South Tarawa islets like Bairiki and Nanikai [4] .
The lagoon islet of Bikeman, a sandbar that disappears from view at high tide, is primarily due to the construction of the Betio-Bairiki causeway, which redirects sediment flow [4] .
The densely populated islets have grown in area over the past few decades [6] because of the unintentional impacts of local development on sediment supply, land reclamation, and natural processes, but this build-up has come at the cost of other islets.
Around Tarawa, the coral reefs are in poor shape due to pollution and sewage.
The damage to the coral reef translates in a threat to the long term survival of the coral island, but as noted by [6] it is not an immediate issue.
By comparing satellite images and aerial photographs [6] have determined that 23 out of 27 atoll islands scattered across Kiribati, Tuvalu and the Federated States of Micronesia had either increased in area or remained stable in recent decades, opposite to the claims of the rising seas.
Despite the increased land surface and the lack of any significant rising sea, the alteration of the shoreline and the removal of coastal protections have magnified the impacts of the oceans' movements leaving villages more exposed to flooding.
The most immediate problem is too little fresh, clean water [1] .
A dozen of Kiribati's islands are deserted because they have become too arid.
On Tarawa, where most of the population lives, the groundwater is seriously contaminated by the local practice of defecating on the beach or in the bush, the uncontrolled burial of relatives and the unrestrained raising of pigs next to homes, all factors contributing to the groundwater pollution.
These mentioned are strictly local issues, but the residents are treated to a "global" cure based on CAGW and its corollary of rising seas.
3 The sea levels are not rising in Kiribati, nor accelerating As I will show, the only certainty in Kiribati is that the sea levels are not rising. This is what is shown by the relative sea level data that has not yet been manipulated or analysed to fit a preconceived agenda. The Australian monitoring project, the multi million dollars Pacific Sea Level Monitoring Project (PSLM) [2] , is managing the Betio tide gauge established 1993. The project has been created to build a substitutional evidence of relative rates of rise of sea level of more than 4 mm/year in Kiribati using the focus on a short term record started in a valley of the peaks & valleys oscillations and playing with the subsidence of the instrument if not manipulating the results. The selected starting point for data analysis is a very low sea level in the mid-1990s, and this may bias apparent rise in relative sea level assessment for decades. The longer tide gauges recording under a different management, as Christmas Island II and Christmas Island, or Kanton Island B and Kanton Island, are neglected, same of the oldest tide gauges nearby Betio in the atoll of Tarawa.
The BETIO tide gauge is managed by the Australian Bureau of Meteorology. All the other tide gauges as TARAWA-A, B and C or CHRISTMAS ISLAND II are or were managed by the University Of Hawaii Department Of Oceanography Division Of Natural Sciences. Other tide gauges as CHRISTMAS ISLAND were managed by NOAA/NOS. Listed in Table 1 are all the tide gauges of Kiribati. The table presents the relative rate of rise computed by linear fitting of all the data, plus the record length. The data have been downloaded from PSMSL [8] . To be noted, the TARAWA-B, BAIRIKI tide gauge is quality flagged by PSMSL.
In general, it is desirable to have at least 60 years of data to compute a reliable trend [9] . Only two tide gauges satisfy a minimum requirement of 30 years length. None satisfy the minimum 60 years requirement. However the composite Christmas Island record is close to 60 years, and the composite Kanton Island record exceeds 60 years. A relative rate of rise is computed everywhere by fitting all the data available with a line even if there are insufficient data. Only KANTON ISLAND-B and CHRISTMAS ISLAND II satisfy the minimum 30 years requirement that was customary in the Australian Bureau of Meteorology (BOM) until the new management took over and are presently open. This is still too short [9] but is the best available. The rates of rise are +0.52 and +0.36 mm/year respectively. The tide gauge record of BETIO starts in a 'valley' of the 'deeps & valleys' oscillations typical of the area in the mid-1990s. However, the +3.96 mm/year of sea level rise is only partially the result of starting with the very low sea levels of the mid 1990s associated with one El-Nino event.
In the figures below, all the measurements from different stations are all shifted to the PSMSL Revised Local Reference (RLR). The PSMSL RLR correction is the reduction to a common datum of the monthly and annual means. This reduction is performed by PSMSL making use of the tide gauge datum history provided by the supplying authority. The RLR datum at each station is defined to be approximately 7000 mm below mean sea level. Fig. 1 is a summary of all the information available from tide gauges for BETIO (and the nearby BAIRIKI), not just the latest tide gauge established by the PSLM project [2] .
A better longer term perspective is offered in Christmas Island, Fig. 2 .
The Christmas Island II tide gauge shows a rate of rise 10 times smaller than the Betio tide gauge. The rate is +0.36 mm/year since 1974. The composite Christmas Island tide gauge obtained coupling Christmas Island II and Christmas Island shows a negative relative rate of rise of −0.75 mm/year since 1956. The composite Christmas Island tide gauge is obtained by combining the two tide gauge records of Christmas Island, to produce a quasi-60 year's long tide gauge record. As there is no overlapping between the results of the two tide gauges, the composition of the two data sets is always questionable. Results similar to Christmas Island are available for Kanton Island, Fig. 3 and Fig. 4 .
As the two tide gauges have some overlapping, the composite record is obtained by shifting the Kanton Island results to minimize the differences vs. the Kanton Island B results over the time both tide gauges were operated.
The Kanton Island B tide gauge shows a rate of rise also almost 10 times smaller than the Betio tide gauge. The rate is +0.52 mm/year since 1972. The composite Kanton Island tide gauge obtained coupling Kanton Island B and Kanton Island shows a negative relative rate of rise of +0.39 mm/year since 1949. The composite Kanton Island tide gauge is obtained by combining the two tide gauge records of Kanton Island, to produce a quasi-60 year's long tide gauge record. There is certainly similarity from the two nearby tide gauge installations but there is also one significant difference. The BETIO tide gauge is initially recording much lower mean sea levels. The difference then becomes smaller approaching the present days. The resulting differences in trends in between BETIO and CHRISTMAS IS-LAND II between 1992 and 2012 are huge, from a +2.74 to a -0.90 mm/year. This may certainly be the result of subsidence, but it may be also due to manipulation. The different trends in BETIO and KANTON ISLAND-B between 1992 and 2012, from a +2.74 to a −0.90 mm/year, also suggest the opportunity of extra subsidence at the Betio tide gauge or manipulation.
The analysis of the relative sea levels at the tide gauges of Kiribati permits to conclude that the sea levels are very weakly rising and without any sign of acceleration, as proven by Fig. 1 to 6 , and the Betio result contrasting all the other evidences appears highly suspicious. "
Precise levelling of the height of the SEAFRAME sea level sensor relative to an array of land-based benchmarks is undertaken by Geosciences Australia every eighteen months where possible. The precision to which the survey must be performed is dependent on the distance Km (km) between the SEAFRAME sensor benchmark and the primary tide gauge benchmark (TGBM) and forms part of the project's design specifications."
The relative movement of the SEAFRAME tide gauge relative to the TGBM that is 0.835 km away is claimed to be a surprising 0.0 (zero dot zero) mm/year. Therefore, the tide gauge does not experience any movement vs. the nearby GPS dome. But what about the movement of the GPS dome?
"
Continuous Geographical Positioning Systems (CGPS) stations have also been installed on all of the islands where SEAFRAME gauges are located. The purpose of the CGPS program is to close the final link in establishing vertical datum control -that is, to determine whether the island or coastal region as a whole is moving vertically with respect to the International Terrestrial Reference Frame. Early estimates of the rates of vertical movement are being calculated by Geosciences Australia but continued monitoring is necessary before long-term results emerge from the CGPS time series data."
The latest report by Geoscience Australia (GA) titled "Pacific Sea Level Monitoring Project. CGPS Coordinate time series analysis report" of April 2015 [11] states that the KIRI GPS dome a vertical velocity of −0.7 ±0.7 mm/year. Fig. 7 below is the vertical position of the KIRI GPS dome according to GA (image from [11] ). These presented in the figure are the raw residuals, i.e. the vertical positions de-trended vs. the linear fitting of slope −0.7 mm/year. The GPS monitoring of the velocity of fixed objects on land is still less accurate that using as zero the sea level and then measure the elevations vs. this zero level.
The latest conclusion of the BOM PSLM project about the sea levels in Kiribati [14] is that the sea level rise is even larger than the +3.95 mm/year of Table 1 and Figure 1 , rated at +4.7 mm/year by barometric pressure and GPS levelling corrections.
No matter if temperatures, rainfalls or sea levels, the result of the BOM corrections is always more compliance to the CAGW narrative [15] .
If we believe the Betio tide gauge really has same vertical position of the KIRI GPS dome, then the GPS dome should have strong subsidence. If we believe the KIRI GPS dome is not subsiding, then it may be the survey of the relative position tide gauge vs. GPS dome has not been accurate. Alternatively, we may certainly believe that the Christmas Island and the Kanton Island tide gauges similarly to all the other tide gauges of the world are all floating or all subject to uplift by magic. But this seems the more unlikely occurrence.
Conciliating land expansion and sea level rise
According to the BoM [14], Kiribati has a rate of rise of sea level of +4.7 mm/year. This conclusion is based on the cherry picking of one selected tide gauge and the manipulation of the recorded data, as the other tide gauges in the region shows a different story, with very small relative rates of rise, similarly to the world wide naďve average tide gauge of enough length suggesting global relative sea level rises of about +0.2 mm/year. The low rate of sea level rise in Kiribati fits better with the accumulating evidence that surface area of the islands is expanding. According to [6] , the Tarawa atoll has significantly expanded over the last decades.
Over 61 years, Betio has expanded from 120.03 to 156.0 Ha, with an increment of 36.0 Ha or 30.0%. Both the ocean and lagoon shores are expanding. The island footprint is expanding but with localized areas of erosion. Over 35 years, Nanikaia has expanded his land from 6.40 Ha to 7.20 Ha, or 0.80 Ha and 12.5%. Both the ocean and lagoon shores are expanding. There is lagoon expansion and embayment infilling.
Over 61 years, Buariki has expanded from 338.30 Ha to 348.40 Ha, or 10.1 Ha and 2.9%. Both the ocean and lagoon shores are expanding. There is lagoon expansion of cuspate shoreline and embayment deposition.
How it is possible to run climate scare headlines of +4.7 mm/year sea level rise when the nearby tide gauges show only small rise and the island area is actually expanding? This is a question the Australian Bureau of Meteorology has never tried to answer. 17] ). Despite the sharply sea level rises of the BoM narrative, the island is longer and fatter, and it is filled up with peoples, homes and facilities. According to [6] , over 61 years, Betio has expanded from 120.03 to 156.0 Ha, with an increment of 36.0 Ha or 30.0%. According to Wikipedia, in 2010 the population of Betio was 15,755 over a land of 1.54 km 2 , for a density of 10,000 peoples/km 2 .
Conclusions
The Australian monitoring project has been created to build a substitutional evidence of relative rates of rise of +3.96 mm/year. This is the result of the start of the short term record about a deep of sea level in the mid-1990s and manipulation.
Longer tide gauges recording under a different management as Christmas Island II and Christmas Island, or Kanton Island and Kanton Island B and their composite records show much smaller or even negative relative rates of rise, perfectly consistent with the stable or expanding land of the isles.
The major localised erosion and the localised sinking issues in a globally stable Kiribati are not attributable to climate change as the sea levels are absolutely stable. The localised sinking and erosion are all consequences of the increasing population and the related changes in the delicate environment of the tiny coral islands, similarly, to the lack of fresh, clean water.
The president of Kiribati has earned international recognition for speaking out on the threats of climate change, but the sea levels are not rising in Kiribati, nor accelerating. The real issues of Kiribati are all attributable to population explosion and the unsustainable poor environmental management. Focusing attention on false claims of 'drowning' distracts from the real and urgent problems of the islands.
